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Physiological﻿measures﻿ could﻿ be﻿ useful﻿ to﻿ further﻿ determine﻿ the﻿ nature﻿ of﻿ responses﻿ to﻿ the﻿
proposers.﻿In﻿line﻿with﻿previous﻿findings,﻿unfair﻿offers﻿from﻿the﻿computer﻿agents﻿were﻿expected﻿to﻿
be﻿associated﻿with﻿increased﻿activity﻿of﻿the﻿Corrugator Supercilii﻿and﻿Levator Labii﻿facial﻿muscles﻿
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Figure 1. Examples of stimuli used as visual representations of the two types of proposers in Experiment 1: A facial image 
representing one of the computer “agents” and a regular computer
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Apparatus and Physiological Recordings














Figure 2. Schematic representation of a single round of the ultimatum game in Experiment 1
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Figure 3. Percentages of accepted offers in the ultimatum game played with 10 different agents and a single computer in Experiment 1
International Journal of Technology and Human Interaction
Volume 15 • Issue 1 • January-March 2019
39

















































International Journal of Technology and Human Interaction











Figure 4. Mean difference scores of Levator Labii (A) and Zygomaticus Major (B) muscles’ activities, and SCR (C) to the presentation 
of the offers and response phases of the ultimatum game played with the agents and a single computer in Experiment 1. The 
difference scores were calculated relative to 150-second baseline preceding the game. Error bars denote +SE. The marked 
differences are significant at *p < .05
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Figure 5. Percentages of accepted offers in Experiment 2. Marked differences are significant at *p < .05
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dependent﻿on﻿participants’﻿ responses﻿ (de﻿Melo﻿et﻿al.,﻿2013).﻿This﻿would﻿serve﻿as﻿another﻿ strong﻿
social﻿cue﻿more﻿likely﻿to﻿elicit﻿emotional﻿responses,﻿which﻿were﻿very﻿limited﻿in﻿the﻿present﻿context.﻿























Department﻿ of﻿Psychology,﻿Warsaw﻿University,﻿ ul.﻿Stawki﻿5/7,﻿ 00-183﻿Warsaw,﻿Poland.﻿E-mail:﻿
aleksandra.swiderska@psych.uw.edu.pl,﻿Tel.:﻿+48﻿22﻿55﻿49﻿811,﻿Fax:﻿+48﻿22﻿635﻿79﻿91.
International Journal of Technology and Human Interaction
Volume 15 • Issue 1 • January-March 2019
44
ReFeReNCeS










Cannon,﻿ P.﻿ R.,﻿ Schnall,﻿ S.,﻿ &﻿White,﻿M.﻿ (2011).﻿ Transgressions﻿ and﻿ expressions:﻿ Affective﻿ facial﻿





people’s﻿decision﻿making.﻿In﻿Proceedings of the 5th Humaine Association Conference on Affective Computing 





Krumhuber,﻿E.,﻿Tsankova,﻿E.,﻿&﻿Kappas,﻿A.﻿ (2016).﻿Examining﻿ subjective﻿ and﻿physiological﻿ responses﻿ to﻿
norm﻿ violation﻿ using﻿ text-based﻿ vignettes.﻿ International Journal of Psychology.﻿ doi:10.1002/ijop.12253﻿
PMID:26762218







artificial﻿agents﻿and﻿avatars.﻿In﻿A.﻿Kostic﻿&﻿D.﻿Chadee﻿(Eds.),﻿Social Psychology of Nonverbal Communications﻿
(pp.﻿272–302).﻿New﻿York,﻿NY:﻿Palgrave﻿Macmillan.
Minear,﻿M.,﻿&﻿Park,﻿D.﻿C.﻿(2004).﻿A﻿lifespan﻿database﻿of﻿adult﻿facial﻿stimuli.﻿Behavior Research Methods, 
Instruments, & Computers,﻿36(4),﻿630–633.﻿doi:10.3758/BF03206543﻿PMID:15641408
Mullen,﻿B.,﻿Brown,﻿R.,﻿&﻿Smith,﻿C.﻿(1992).﻿Ingroup﻿bias﻿as﻿a﻿function﻿of﻿salience,﻿relevance,﻿and﻿status:﻿An﻿
integration.﻿European Journal of Social Psychology,﻿22(2),﻿103–122.﻿doi:10.1002/ejsp.2420220202
Nass,﻿C.,﻿&﻿Moon,﻿Y.﻿(2000).﻿Machines﻿and﻿mindlessness:﻿Social﻿responses﻿to﻿computers.﻿The Journal of Social 
Issues,﻿56(1),﻿81–103.﻿doi:10.1111/0022-4537.00153
Nass,﻿C.,﻿Moon,﻿Y.,﻿&﻿Carney,﻿P.﻿(1999).﻿Are﻿respondents﻿polite﻿to﻿computers?﻿Social﻿desirability﻿and﻿direct﻿
responses﻿to﻿computers.﻿Journal of Applied Social Psychology,﻿29,﻿1093–1110.﻿doi:10.1111/j.1559-1816.1999.
tb00142.x
Nass,﻿C.,﻿Moon,﻿Y.,﻿&﻿Green,﻿N.﻿(1997).﻿Are﻿computers﻿gender-neutral?﻿Social﻿desirability﻿and﻿direct﻿responses﻿
to﻿computers.﻿Journal of Applied Social Psychology,﻿27,﻿864–876.﻿doi:10.1111/j.1559-1816.1997.tb00275.x
International Journal of Technology and Human Interaction
Volume 15 • Issue 1 • January-March 2019
45
Nouri,﻿E.,﻿&﻿Traum,﻿D.﻿(2013).﻿A﻿cross-cultural﻿study﻿of﻿playing﻿simple﻿economic﻿games﻿online﻿with﻿humans﻿




Reeves,﻿B.,﻿&﻿Nass,﻿C.﻿(1996).﻿The media equation: How people treat computers, television, and new media 
like real people and places.﻿New﻿York,﻿NY:﻿Cambridge﻿University﻿Press.
Sanfey,﻿A.﻿G.,﻿Rilling,﻿J.﻿K.,﻿Aronson,﻿J.﻿A.,﻿Nystrom,﻿L.﻿E.,﻿&﻿Cohen,﻿J.﻿D.﻿(2003).﻿The﻿neural﻿basis﻿of﻿economic﻿
decision-making﻿ in﻿ the﻿Ultimatum﻿Game.﻿Science,﻿300(5626),﻿ 1755–1758.﻿ doi:10.1126/science.1082976﻿
PMID:12805551
Straub,﻿P.,﻿&﻿Murnighan,﻿J.﻿K.﻿(1995).﻿An﻿experimental﻿investigation﻿of﻿ultimatum﻿games:﻿Information,﻿fairness,﻿
expectations,﻿and﻿lowest﻿acceptable﻿offers.﻿Journal of Economic Behavior & Organization,﻿27(3),﻿345–364.﻿
doi:10.1016/0167-2681(94)00072-M
Tinwell,﻿A.,﻿Grimshaw,﻿M.,﻿Nabi,﻿D.﻿A.,﻿&﻿Williams,﻿A.﻿(2011).﻿Facial﻿expression﻿of﻿emotion﻿and﻿perception﻿




van’t﻿Wout,﻿M.,﻿Kahn,﻿R.﻿S.,﻿Sanfey,﻿A.﻿G.,﻿&﻿Aleman,﻿A.﻿ (2006).﻿Affective﻿ state﻿ and﻿decision﻿making﻿ in﻿
the﻿Ultimatum﻿Game.﻿Experimental Brain Research,﻿169(4),﻿ 564–568.﻿ doi:10.1007/s00221-006-0346-5﻿
PMID:16489438
Von﻿der﻿Pütten,﻿A.﻿M.,﻿Krämer,﻿N.﻿C.,﻿Gratch,﻿J.,﻿&﻿Kang,﻿S.﻿H.﻿(2010).﻿“It﻿doesn’t﻿matter﻿what﻿you﻿are!”:﻿
Explaining﻿social﻿effects﻿of﻿agents﻿and﻿avatars.﻿Computers in Human Behavior,﻿26(6),﻿1641–1650.﻿doi:10.1016/j.
chb.2010.06.012
Waytz,﻿A.,﻿Epley,﻿N.,﻿&﻿Cacioppo,﻿J.﻿T.﻿(2010).﻿Social﻿cognition﻿unbound:﻿Insights﻿into﻿anthropomorphism﻿and﻿
dehumanization.﻿Current Directions in Psychological Science,﻿19(1),﻿58–62.﻿doi:10.1177/0963721409359302﻿
PMID:24839358
Yee,﻿N.,﻿Bailenson,﻿J.﻿N.,﻿&﻿Rickertsen,﻿K.﻿(2007).﻿A﻿meta-analysis﻿of﻿the﻿impact﻿of﻿the﻿inclusion﻿and﻿realism﻿of﻿
human-like﻿faces﻿on﻿user﻿experiences﻿in﻿interfaces.﻿In﻿Proceedings of the SIGCHI conference on human factors 
in computing systems.﻿New﻿York,﻿NY:﻿ACM.﻿doi:10.1145/1240624.1240626
Aleksandra Swiderska is currently a research associate at the Department of Psychology at Warsaw University, 
Poland. She received her PhD degree in Psychology from Jacobs University Bremen, Germany, in 2015, and 
later was a post-doc at the Center for Research on Prejudice at Warsaw University until 2017. Her main research 
interests fall at the intersection of social cognition, emotion psychology, and psychophysiology, and in particular 
focus on the processes of dehumanization and anthropomorphism, especially the perceptions of and emotional 
reactions to artificial characters and robots in socio-moral interactions.
Eva Krumhuber is an assistant professor in Experimental Psychology at University College London, United Kingdom. 
She obtained her doctoral degree in social psychology from Cardiff University in 2008 and has been a member 
of the editorial board of the Journal of Nonverbal Behavior since 2010. Her research focuses on the expression 
and perception of emotions in the human face. Besides her scientific contributions to psychology, her research 
has proved relevant for the successful modelling of emotions in virtual characters, being commercially used by 
the film and video games industries.
Arvid Kappas is professor of psychology and dean at Jacobs University Bremen. He has been conducting research 
on emotions for over 25 years. Having obtained his PhD at Dartmouth College, NH, USA, he has lived and worked 
in Switzerland, Canada, the UK, and in Germany. He was also visiting professor in Austria and in Italy. He is a 
fellow of the Association for Psychological Science and the Society for Personality and Social Psychology and 
from 2013-2018 president of the International Society for Research on Emotion. His interests include affective 
computing and social robotics.
